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57 ABSTRACT 
A retractor reel assembly for vehicle safety belt has a 
rotatable reel which automatically winds in the safety 
belt when it is not in use, and has a locking arrangement, 
which is normally in the locked condition. A sensor 
senses the acceleration or deceleration of the vehicle 
and the locking means are adapted to be released in 
response to the withdrawal or attempted withdrawal of 
a length of safety belt when the acceleration or deceler 
ation of the vehicle is within a predetermined limit. If 
the acceleration or deceleration of the vehicle is outside 
the predetermined limit the reel is retained in the locked 
condition. 

12 Claims, 3 Drawing Sheets 
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1. 

REEL FOR VEHICLE SAFETY BELT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a reel for vehicle 

safety belt and more particularly to a reel for vehicle 
safety belt of the type in which a rotatable element is 
adapted automatically to wind the seat belt when it is 
not in use, the reel also being provided with means to 
prevent rapid extraction of the belt, especially under 
accident conditions. 

2. Discussion of the Prior Art 
Modern safety belts in vehicles, particularly motor 

cars, are provided with a spring loaded reel comprising 
a winding spindle, which is arranged in a housing, onto 
which part of the safety belt is automatically wound 
when the safety belt is loose. Such safety belts are nor 
mally provided with a device for locking the winding 
spindle so that the safety belt cannot be extracted if the 
vehicle is suddenly accelerated or decelerated, or if the 
vehicle turns sharply. Normally the locking device is 
also such that the safety belt cannot be extracted rap 
idly, even if the motor car is at rest or moving relatively 
smoothly or slowly. 

It will be appreciated that the prior-proposed safety 
belt reels have been designed so that a passenger wear 
ing the safety belt can move forwardly relatively easily 
when not under accident conditions, but are such that 
the person wearing the safety belt is firmly retained in 
position when an accident occurs. 

It will be appreciated that the spindle of the above 
described prior proposed type of retractor reel is nor 
mally in an unlocked condition, and is only placed in a 
locked condition when accident conditions or potential 
accident conditions are detected either due to a rapid 
acceleration or deceleration of the vehicle, or due to the 
safety belt being withdrawn at a relatively high speed. 
Many of the prior proposed seat belts have incorpo 

rated a control wheel having a toothed periphery. A 
sensor is provided adapted to sense the acceleration or 
deceleration of the vehicle in excess of a predetermined 
limit. When such an acceleration or deceleration is 
sensed a locking pin or the like is brought into engage 
ment with the toothed periphery of the wheel thus 
preventing rotation of the wheel. When the seat belt is 
then paid out the wheel is prevented from rotating, 
which actuates a locking mechanism to prevent any 
further length of the seat belt from being paid out. 
Such a mechanism also frequently has a "inertia' 

device so that,if the seatbelt is withdrawn rapidly from 
the reel, again the locking arrangement is actuated to 
prevent any further length of seat belt being paid out. 
One disadvantage with the prior art arrangement is 

that if the toothed wheel is rotating when an accident 
occurs, whilst the sensor may sense an acceleration or 
deceleration in excess of the predetermined limit, it may 
not be possible to inset the lockingpin satisfactorily into 
the toothed periphery of the wheel to cause the wheel 
to stop rotating. 

BRIEF SUMMARY OF THE INVENTION 

According to this invention there is provided a re 
tractor reel assembly for vehicle safety belt comprising 
rotatably mounted means adapted automatically to 
wind a safety belt in when the safety belt is not in use, 
means for locking said winding means, to prevent the 
safety belt from being paid out, said locking means 
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2 
normally being in the locked condition, means to sense 
the acceleration or decleration of the vehicle, and 
means to release the locking means in response to the 
withdrawal or attempted withdrawal of a length of 
safety belt from the reel, the arrangement being such 
that the locking means are released only when the ac 
celeration/decleration of the vehicle is within predeter 
mined limits. 

Preferably a sensor is provided adapted to sense the 
tension applied to the belt during attempted withdrawal 
of the belt. 

Conveniently the winding means are normally locked 
rigidly in position to prevent the withdrawal of any belt 
from the retractor reel. 
Advantageously when said locking means are in the 

normally locked position it is possible for the retractor 
means to move by a limited extent to permit a short 
length of safety belt to be paid out. 

Conveniently a sensor is provided which is respon 
sive to the paying out of said short length of belt. 

Preferably said sensor means determine the speed 
and/or acceleration of the belt when it is withdrawn 
from the reel and are responsive to a withdrawal of the 
belt within predetermined speed and/or acceleration 
limits. 

Preferably said locking assembly comprises a control 
disk mounted for rotation with said shaft and connected 
to the shaft in such a way that the small or slow prede 
termined relative movement is permitted between the 
disc and the shaft, there being additional locking means 
to lock the shaft against any further rotation actuable in 
response to movement between said shaft and said con 
trol disc in excess of predetermined relative movement, 
engagement means being provided normally engaging 
said control disc to prevent or retard movement of the 
control disc constituting the first mentioned locking 
C2S. 
Conveniently said engagement means comprise an 

element moved into engagement with said control disc 
by means of solenoid. 

Preferably the engagement means comprise a pivoted 
lever pivotally moved into contact with a plurality of 
ratchet teeth provided on said control disc. 
Advantageously said locking means comprise a first 

member mounted for rotation with the shaft, the second 
member mounted for rotation about said shaft, the sec 
ond member being normally connected to the first 
member by means of a locking element so that the sec 
ond element normally co-rotates with the shaft on rota 
tion thereof, the rotation of the second element causing 
locking elements to come into engagement with locking 
members mounted on the shaft thus preventing further 
rotation of the shaft. 

Preferably the means to sense the acceleration or 
deceleration of the vehicle comprise an element having 
a bore therethrough aligned with a light source and the 
light sensor so that, under ordinary conditions, light 
shines from the light source passes through the bore to 
the light sensor, the said element being adapted to top 
ple when subjected to an acceleration or deceleration in 
excess of a predetermined limit, the said bore then no 
longer being aligned with the light source and the light 
SensO. 
According to another aspect of this invention there is 

provided a vehicle belt retractor reel assembly compris 
ing rotatable means to windingly receive the belt, a 
locking mechanism to lock the rotatable means, a con 
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trol member to control the locking mechanism and 
means normally active to retain said control member in 
position so that if belt is withdrawn from said rotatable 
means the locking mechanism will lock, means being 
provided to release said retaining means in response to 5 
withdrawal of the belt if the acceleration or decelera 
tion of the vehicle is within predetermined limits. 
According to a further aspect of this invention there 

is provided a vehicle belt retractor reel assembly 
wherein the means receiving the belt are usually locked 10 
to prevent the paying out of any significant length of 
belt, means being provided to unlock said receiving 
means in response to the withdrawal or attempted with 
drawal of belt under predetermined acceleration or 
deceleration conditions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the invention may be more readily un 
derstood, and so that further features thereof may be 
appreciated, the invention will now be described, by 
way of example, with reference to the accompanying 
drawings in which: 
FIG. 1 is a perspective view of a retractor reel in 

accordance with the invention with an end cover re 
moved for the sake of clarity of illustration; 
FIG. 2 is a view corresponding to FIG. 1 with the 

ratchet wheel and sensor assembly removed; 
FIG. 3 is a logic diagram provided for purposes of 

explanation; 
FIG. 4 is a wiring diagram for purposes of explana- 30 

tion; 
FIG. 5 is a diagrammatic view of a typical vehicle 

sensor which may be incorporated in a reel in accor 
dance with the invention; and 

FIG. 6 is an exploded view of another embodiment of 35 
the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to the drawings, and initially referring to 40 
FIGS. 1 and 2 of the drawings, it is to be observed that 
these figures are corresponding perspective views on a 
retractor reel in accordance with the invention. It is to 
be understood that such a retractor reel would normally 
be provided with a cover to prevent external objects 
contacting the moving parts of the reel, so that free 
operation of the movable parts of the reel is not pre 
vented or hindered in any way. 
The reel assembly comprises a support 10 which is 

adapted to be mounted on a motor car body. The sup 
port 10 includes a substantially planar plate having two 
forwardly extending parallel flanges 10a and 10b (FIG. 
2). The flanges are parallel and are substantially the 
same shape. A rotatable reel 11 extends between the 
flanges and is rotatably supported on the flanges. An 55 
aperture 11a is provided extending through the shaft of 
the reel 11 to facilitate the attachment of one end of the 
safety belt to the shaft. The safety belt may be wound on 
to the shaft. 
One end of the shaft extends beyond the flange 10a 

and is provided with a device for locking the shaft to 
prevent rotation of the shaft relative to the support 10, 
thus preventing the subsequent extraction of any of the 
safety belt from the reel assembly. The shaft is provided 
with a helical spring (not shown) for automatic retrac 
tion of the belt when the safety belt is not in use. The 
helical spring is provided at the end of the shaft oppo 
site to the locking device. 

15 

20 

25 

45 

50 

60 

65 

4. 
The locking device in this particular embodiment of 

the invention, comprises various components including 
two locking pins 12, 13. The locking pins extend, paral 
lel with each other, substantially diametrically through 
the shaft 11. The construction of the shaft and the way 
in which the pins are located in the shaft will be de 
scribed hereinafter in greater detail. The pins are 
adapted to move in opposite directions to a protruding 
position in which they can engage with fixed abutment 
means 14 constituted by a circular array of detents se 
curely mounted on the flange 10a of the support 10. The 
detents may comprise tabs pressed out of the flange 10a. 
The array of detents 14 is coaxial with the axis of the 
shaft 11. When the locking pins 12, 13 engage the de 
tents 14, the shaft 11 is prevented from further rotation. 
Each locking pin 12, 13 is provided with a respective 

guide pin 15, 16, constituted by a pin extending from 
one end of the locking pin in a direction parallel to the 
axis of the shaft 11. A control disc 19 is provided which 
is rotatably mounted on the shaft 11 adjacent the lock 
ing pins 12, 13. Guide grooves 17, 18, the side walls of 
which form guide surfaces to engage the guide pins, are 
provided in the control disc and the arrangement is such 
that each of the guide pins 15, 16 is accommodated 
within a respective guide groove 17, 18. The guide 
grooves each include an initial arcuate portion 17a, 18a 
which extends substantially parallel to the outer circum 
ference of the control disc 19, and the guide grooves 
have terminal arcuate portions 17b, 18b which extend 
generally inwardly so that the inner ends of the guide 
groove portions 17b, 18b are closer to the axis of the 
shaft 11 than the initial arcuate portions 17a, 18a of the 
guide grooves. 
The control disc 19 is connected to the shaft 11 by 

means of a resilient interconnection, exemplified by a 
spring element 20 which extends through a groove 21 
formed diametrically in the end of an extension of the 
shaft 11, opposed ends of the spring element 20 being 
connected to the control disc 19 at diametrically op 
posed positions 22. The arrangement is such that if the 
shaft 11 is rotated in such a sense that the safety belt is 
being paid out from the reel (i.e. in an anti-clockwise 
sense as generally shown in FIG. 1) the shaft 11 can 
rotate slightly relative to the control disc 19 which, as 
will be described hereinafter, is normally locked in 
position, with the spring element 20 being placed under 
tension. If the control disc 19 is then released the con 
trol disc will, under the influence of the bias imparted 
thereto by the spring element 20, return to have its 
original position relative to the shaft 11. 

It is to be understood that the guide grooves 17, 18 
and the control disc 19 are to positioned and have such 
a length and shape that when the shaft is turned relative 
to the control disc initially the guide pins 15, 16 move 
through the initial arcuate portions 17a, 18a of the guide 
grooves and thus the locking pins 12, 13 are not moved 
radially. However, if the shaft 11 moves relative to the 
control disc 19 to such as extent that the guide pins 15, 
16 enter the secondary arcuate portions 17b, 18b of the 
guide grooves 17, 18, the locking pins are moved radi 
ally, the locking pin 12 moving generally upwardly 
when in the condition illustrated in FIG. 2 and the 
locking pin 13 moving generally downwardly. The 
locking pins will be moved to such an extent that the 
ends of the locking pins will engage corresponding 
detents 14 thus ensuring that there is no further rotation 
of the shaft 11 and thus preventing a further length of 
the seat belt being withdrawn. 
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The locking pins 12, 13 are illustrated in the retracted 
or non-locking position in FIG. 2. In this position the 
centers of gravity of the locking pins are close to the 
center of the shaft, so that the pins are, at the worst, 
only slightly influenced by centrifugal force during 
rotation of the shaft. 
The control disc 19 is provided with a plurality of 

teeth 23 spaced around the circumference of the disc to 
form a ratchet. A tiltable lever 24 is provided located 
adjacent the periphery of the control disc 19. The lever 
can be moved from a position in which it does engage 
the teeth of the locking disc 19 to a position in which 
there is no engagement under the influence of the sole 
noid (not shown) which is contained within a housing 
25. The operating arm 26 of the solenoid can be seen in 
FIG. 1. 
The housing 25 contains a control arrangement 

adapted to control the actuation of the solenoid, and 
also contains a sensor adapted to sense when the vehicle 
in which the described retractor reel is fitted is undergo 
ing accelertion or deceleration in excess of a predeter 
mined limit. Various types of sensor can be utilized and 
one typical sensors will be described in greater detail 
hereinafter. 
The retractor reel presently being described is also 

provided with means which are responsive to the with 
drawal of the belt from the reel. Whilst many relatively 
simple devices could be used to sense the withdrawal of 
the belt, in this particular embodiment the sensing 
means are adapted to determine the speed of with 
drawal of the safety belt from the reel 11 or the acceler 
ation of the safety belt as it is withdrawn from the reel 
11. In this embodiment the speed or acceleration sensing 
means comprise an arrangement 27 which incorporates 
a light source to illuminate the peripheral rim 28 to one 
end of the reel 11 which is provided with appropriate 
markings. The assembly 27 also includes a sensor able to 
sense the presence or absence of the markings, and 
appropriate circuitry to provide a signal indicative of 
the speed of rotation of the periphery 28 of the end 
flange of the reel and/or indicative of the acceleration 
thereof. This signal is fed to the above-mentioned con 
trol circuitry present within the housing 25. Of course 
many other types of speed/acceleration sensors could 
be used. 
When the seat belt reel, as above described, is in use 

the solenoid contained within the housing 25 is ordinar 
ily actuated, as indicated in FIG. 1, to urge the tiltable 
lever 24 upwardly into engagement with the teeth 23 at 
the periphery of the control disc 19. Thus the control 
disc 19 is, in the ordinary situation, prevented from 
rotating in the anti-clockwise direction. If an accident 
arises a passenger in the motor vehicle will move for 
wardly relative to the vehicle and the seat belt will 
become tightened, and the shaft 11 will commence rota 
tion in an anti-clockwise direction. The pins 15, 16 will 
thus move down the guide slots and, as has been de 
scribed, the locking pins 12, 13 will thus be brought into 
engagement with the detents 14, thus preventing further 
rotation of the shaft 11. It will thus be understood that 
in the event that an accident arises the shaft 11 will only 
rotate through a very few degrees before the shaft is 
firmly locked against any further rotation. Thus a very 
minimum length of safety belt will be paid out before 
the shaft 11 is firmly locked in position to prevent any 
more of the safety belt being paid out. 

It will be appreciated that since the toothed control 
disc 19 is permanently engaged by the locking means 
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6 
there is no need to try and engage the locking means 
whilst the toothed disc is rotating. 

In order to prevent the safety belt from proving to be 
unacceptable in use, means are provided for enabling 
the safety belt to be paid out from the reel under certain 
circumstances. Thus, if a person wishes to move for 
wardly in a minor vehicle, and the motor vehicle is not 
in a situation that can be considered to be an accident 
situation, the person will apply a slight pressure to the 
seat belt, tending to withdraw the seat belt from the 
described device. The reel 11 will then rotate slowly. 
This slow rotation of the seat belt reel will be detected 
by the detector 27 and an appropriate signal will be 
supplied to the control circuitry present within the 
housing 25. The control circuitry present within the 
housing 25 effectively comprises a sensor which senses 
whether the motor vehicle is undergoing any accelera 
tion or deceleration in excess of predetermined limits, 
and if the vehicle is not undergoing such acceleration or 
deceleration at that time, (because the conclusion can be 
reached that the vehicle is not undergoing an accident) 
the solenoid is actuated in such a way that the pivoted 
lever 24 is disengaged from the teeth 23 provided at the 
periphery of the control disc 19, thus permitting the 
control disc 19 to rotate. Thus, during the initial stages 
of slow withdrawal of the safety belt, a gentle force is 
applied to the safety belt, thus causing the safety belt to 
be withdrawn slowly from the reel, and the slow move 
ment is sensed, but initially the disc 19 remains locked in 
position. The guide pins 15, 16 thus move along the first 
arcuate portions 17a, 18a of the guide slots 17 and 18. 
The condition of the vehicle is sensed and if no undue 
acceleration or deceleration is observed the control disc 
19 is released and by virtue of the bias imparted thereto 
by the spring 20, the disc 19 returns to have its initial 
position relative to the shaft 11 or, in other words the 
disc 19 moves to a position such that the pins 15, 16 are 
located at the ends of the first arcuate portions 17a, 18a 
of the guide slots remote from the second arcuate por 
tions 17b, 18b. The safety belt may then be withdrawn 
from the reel to permit the person wearing it to wind 
screen for example, 
The belt withdrawal sensor and the vehicle accelera 

tion or deceleration sensor may effectively control two 
switches connected in series between a source of cur 
rent and the solenoid so that both switches must be 
closed before the solenoid will be actuated. 
As has been mentioned above, in the particularly 

described embodiment of the invention the sensor 
which is responsive to the withdrawal of the belt from 
the reel is actually adapted to determine the speed of 
withdrawal of the safety belt from the reel, or the accel 
eration of the safety belt as it is withdrawn from the 
reel. One advantage of such an arrangement is that if the 
vehicle acceleration sensor fails to operate, for some 
reason, if the rate of withdrawal of the belt is relatively 
rapid or if the acceleration of the belt as it is withdrawn 
is above a predetermined limit, the control circuitry will 
not actuate the solenoid to disengage the pivoted lever 
24 from the teeth 23. 

It will be appreciated that if during withdrawal of the 
safety belt, either the speed of withdrawal sensor 27 or 
the vehicle acceleration/deceleration sensor contained 
within the housing detect either a too-rapid withdrawal 
of the safety belt or an acceleration or deceleration of 
the vehicle above the predetermined limits the solenoid 
is immediately actuated to return the pivoted lever 24 to 
such a position that it engaged the teeth 23 provided at 
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the periphery of the disc 19. The disc 19 will thus be 
prevented from moving further and the guide pins 15, 
16 will move entirely along the length of the guide slots 
17, 18 thus forcing the locking pins 12, 13 into engage 
ment with the detents 14. 
When the safety belt is released, the safety belt is 

rewound onto the spool 11 by means of the described 
spring. During this movement the control disc 19 will 
rotate in a clockwise direction as seen in FIG. 1 and the 
lever 24 will move across the teeth 23 in a ratchet like 
2. 

FIG. 3 shows a logic diagram of the control circuitry 
contained within the housing 25, which is self explana 
tory. 
FIG. 4 is a simplified circuit diagram. The lead 30 is 

connected to the optical sensor 27 and then passes 
through a time delay circuit 31 to an "AND" gate 32 
the other input 33 of which receives the signal from the 
vehicle condition sensor only if the vehicle is not sub 
jected to an acceleration or deceleration in excess of a 
predetermined limit. The output of the “AND” gate 32 
is fed directly to the solenoid 34. 

Whilst one circuit diagram has been provided it is to 
be appreciated that many alternative circuits may be 
devised, and indeed the device may be controlled by 
means of an appropriately programmed microproces 
SO. 

FIG. 5 illustrates, by way of example, one form of 
sensor which could be utilized to sense vehicle accelera 
tion or deceleration. The sensor comprises a symmetri 
cal element 40 which may be made of a metal such as 
brass. The element consists of a cylindrical base 41 
which supports an enlarged generally cylindrical head 
42. The element stands in a recess on its base and is thus 
top-heavy. A vertical axial bore 43 is provided which 
extends through the element and a light source 44 is 
located above the element, there being a light sensor 45 
located beneath the element. The element is supported 
in a recess in an appropriate housing, the base standing 
on the platform, the platform being apertured to pro 
vide a line of sight from the light source 44, through the 
bore 43 to the light sensor 45. The light sensor may be 
in the form of a photo diode or photo transistor, incor 
porated in an appropriate manner in the control cir 
cuitry. The recess in which the element 40 is accommo 
dated is large enough to allow the element to topple and 
the element will topple in this way when a vehicle in 
which the sensor is fitted is subjected to an acceleration 
or deceleration exceeding a predetermined limit. It will 
be appreciated that after the acceleration or decelera 
tion has terminated the element will return to the illus 
trated upright position. When the element has toppled, 
light from the light source 44 will no longer fall on the 
light detector 45, since the axis of the bore 43 is no 
longer aligned with the light source and light sensor and 
thus the output of the light detector 45 is directly indic 
ative as to whether the vehicle is or is not being sub 
jected to an acceleration or deceleration in excess of a 
predetermined limit. 

Whilst the invention has been described above by 
way of example with reference to one preferred em 
bodiment it is to be appreciated that many modifications 
may be affected. 

For example, whilst an opto-electronic arrangement 
has been disclosed for sensing the speed of withdrawal 
of the belt from the reel to control the release or non 
release of the control disc 19 a mechanical arrangement 
could be provided. Also, whilst the control disc 19 has 
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8 
been illustrated in the form of a ratchet wheel cooperat 
ing with a pivotable lever 24 many alternative arrange 
ments could be utilized. The control disc 19 could be 
acted on by a brake or by an element engaging recesses 
in or abutments projecting from the side face of the 
control disc 19. Whilst one particular way of connect 
ing the control disc 19 to the shaft 11 has been illus 
trated many alternative arrangements could be adopted. 
Again, whilst one particular mechanism for locking the 
shaft in position has been illustrated, again many alter 
native arrangements could be utilized. 
FIG. 6 illustrates another embodiment of the inven 

tion. 
A metal housing 50 is provided which defines aper 

tures to receive the various components to be described. 
One side wall of the housing defines an aperture 51 
which accommodates a bearing 52. Part of the bearing 
is inserted into a housing 53 which contains a helical 
spring adapted to impart a rotary movement to the 
bearing 52. A cover 54 is retained on the housing 53 by 
means of screws 55. 
A bobbin or reel 56 is provided which is mounted on 

a shaft 57. One end of the shaft is received within an 
appropriate recess 58 formed in the bearing so that the 
bearing rotatably supports that end of the shaft. The 
other end of the shaft is inserted in a corresponding 
bearing 59 which is mounted in another aperture 60 
formed in the metal housing 50. 
The bobbin or reel 56 is provided to have the seat belt 

wound onto it, and the spring in the housing 53 tends to 
wind the belt onto bobbin or reel 56. 
A cover 61 is provided located between the part of 

the housing defining the aperture 60 and the bobbin 56. 
A toothed locking wheel 62 is mounted on the shaft 57 
for rotation with the shaft between the housing 61 and 
the bearing 59. Wheel 62 cannot rotate relative to the 
shaft 57. 
A plastic control element 63 is located adjacent the 

exterior of the housing 50, one face of the control ele 
ment defining a recess 64 which accommodates a sec 
ond toothed locking wheel 65, two inertia elements 66, 
67 sensitive to movement of the belt stored on the bob 
bin 56, and a further toothed wheel 68. The interior of 
the recess 64 is toothed. A housing 69 is provided which 
effectively covers and protects these components. The 
components are mounted co-axially with the shaft for 
rotation about the shaft axis. The wheels 65, 68 are 
keyed to the shaft and cannot rotate relative to the shaft. 
Control element 63 can rotate relative to the shaft. 
Mounted on the control element 63 is a tiltable mem 

ber 70 which is actuated by a solenoid corresponding to 
the solenoid 34 of the above described embodiment. 
The tiltable member 70 is adapted to engage the further 
toothed wheel 68 and when the toothed wheel 68 is thus 
engaged the control element 63 will be constrained to 
rotate with the shaft 57. 
A spring 72 is provided to bias the control element 63 

to an initial starting position. 
Two locking tabs 73 are provided which are located 

in appropriately located and configured apertures 74 in 
the part of the housing 50 that defines the aperture 60. 
The locking tabs are pivotably mounted in position. The 
control element 63 has two apertures formed with pro 
jecting wings 75 formed in the rear wall and part of the 
side wall which, on rotation of the control element 63 
engage the locking tabs 73, moving the locking tabs 73 
pivotally in such a way that part of each of the locking 
tabs extends into contact with the first locking wheel 62 
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and, through the aperture formed in the control mem 
ber 63, with the second locking wheel 65. The arrange 
ment may be such that the control element 63 rotates by 
a predetermined amount before the locking tabs engage 
the wings 75. Alternatively the wheel 68 may be 
mounted on the shaft in such a way that the shaft can 
rotate by a small amount even when the wheel 68 is 
locked by the member 70. 
Thus, in operation of the above described device, the 

member 70 is normally in engagement with the toothed 
wheel 68. If any belt is withdrawn from the reel the 
control member 63 is constrained to rotate in synchro 
nism with the rotation of the shaft. This rotation of the 
control member 63 causes the projecting wings 75 to 
engage the locking tabs 73, bringing the tabs into en 
gagement with the toothed locking members 62, 65, 
thus preventing the shaft from rotating further. 
As in the above described embodiment the extraction 

of a short length of belt from the reel will be sensed in 
some way and if it is determined that the vehicle is not 
under accident conditions the member 70 will be re 
leased, thus permitting a further length of belt to be 
withdrawn. The spring 77 and the associated lever 76. 
are so designed and located that the inertia mass, consti 
tuted by the member 67 and the element 66, is usually 
biassed to a position, relative to the wheels 65 and 68, 
such that the pivoted lever 76, doesn ot engage the 
toothed interior of the recess 64 of the plastic control 
element 63. 

If an accident occurs shortly after a person wearing 
the seatbelt has moved slightly forward in their seat, for 
example to clean the windhshield of the motor vehicle, 
unless some further means were provided to relock the 
shaft the person would be thrown forwardly and would 
not have any benefit from wearing the safety eit. It is for 
this reason that the above described conventional iner 
tia device is provided. 
The most significant difference between the present 

invention and the prior art is that, in the prior art a 
control element that is normally free to rotate is pre 
vented from rotating under accident conditions 
whereas, in the present invention, the control element is 
normally prevented from rotating, but can be released, 
in certain circumstances, when accident conditions do 
no prevail. 

It is to be understood that in other embodiments of 
the invention there may be no control disc 19 or toothed 
wheel 68. Thus, for example, the reel or shaft onto 
which the belt is wound may be engaged directly by a 
locking member, such as a locking pin driven by a sole 
noid. The arrangement will be such that a short length 
of belt may be paid out before the locking pin is released 
so that the movement of the belt (or the associated reel 
or shaft) can be detected. It is envisaged, however, that 
in other embodiments the mere application of tension to 
the belt, tending to withdraw the belt, may be sensed. 

Thus, in certain embodiments of the invention, sen 
sors may be provided adapted to measure the tension 
applied to the belt. Such sensors may be constituted by 
a roller 80 over which part of the belt passes, the roller 
being secured to a pivotally mounted arm 81 so that, as 
tension in the belt increases, the arm 81 pivots. A trans 
ducer 82 can determine the degree of pivoting of the 
arm, and can thus effectively respond to a predeter 

5 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

mined tension applied to the belt. Many other ways of 65 
determining tension applied to the belt can be utilized. 
In such an embodiment of the invention the sensor that 
senses the tension applied to the belt will provide a 
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signal when the appropriate tension is established, and 
then, if the vehicle acceleration/deceleration sensor 
indicates that the vehicle is not undergoing an accident, 
a normally locked part of the reel will be released to 
permit a length of the belt to be paid out. 
What is claimed is: 
1. A retractor reel assembly for a vehicle safety belt in 

a vehicle comprising: a reel housing and a reel disposed 
in said reel housing; rotatable means disposed within 
said housing for automatically winding the safety belt 
when the safety belt is not in use; locking means dis 
posed within said housing for locking said rotatable 
means to limit unwinding of the safety belt, said locking 
means normally being engaged with said rotatable 
means; sensing means for sensing the acceleration or 
deceleration of the vehicle; and releasing means dis 
posed in said housing and operatively connected to said 
sensing means for releasing said locking means in re 
sponse to withdrawal of a length of the belt from said 
reel assembly and said releasing means releasing the belt 
only when the acceleration or deceleration of the vehi 
cle is within predetermined limits. 

2. A retractor reel assembly according to claim 1, 
further comprising a tension sensor supported by said 
housing wherein said tension sensor is adapted to sense 
tension applied to the belt during an attempted with 
drawal of the belt from said reel assembly. 

3. A retractor reel assembly according to claim 1, 
wherein said rotatable means are selectively locked in 
position to prevent withdrawal of any belt from said 
rotatable means. 

4. A retractor reel assembly according to claim 1, 
wherein said rotatable means is rotatable only to a lim 
ited extent. 

5. A retractor reel assembly according to claim 4, 
further comprising a sensor disposed in said housing 
responsive to withdrawal of the belt; and said releasing 
means responsive to said sensor to release said locking 
eaS. 

6. A retractor reel assembly according to claim 5, 
wherein said sensor comprises mean for determining 
one of the speed or acceleration of withdrawal of the 
belt and said releasing means being responsive to said 
means for determining one of the speed or acceleration 
of withdrawal of the belt. 

7. A retractor reel assembly according to claim 1, 
wherein said rotatable means further comprises a con 
trol disc and a shaft; said locking means further com 
prises engagement means and shaft locking means, 
wherein said control disc is mounted for rotation with 
said shaft and connected to said shaft so that small pre 
determined relative movement is permitted between 
said disc and said shaft, said shaft locking means being 
operatively adapted to lock said shaft against any fur 
ther rotation and being actuable in response to move 
ment between said shaft and said control disc in excess 
of a predetermined relative movement, and said engage 
ment means being movable into an engaging position 
with said control disc to prevent or retard movement of 
said control disc. 

8. A retractor reel assembly according to claim 7, 
wherein said control disc is provided with a plurality of 
ratchet teeth and said engagement means further com 
prises an element and a solenoid, wherein said element is 
moved into contact with said ratchet teeth by means of 
said solenoid. 



4,741,491 
11 

9. A retractor reel assembly according to claim 8, 
wherein said element is a pivoted lever pivotally moved 
into contact with said ratchet teeth. 

10. A retractor reel assembly according to claim 1, 
wherein said rotatable means includes a shaft and said 
locking means includes a firstmember, a second men 
ber, at least one locking element and at least one locking 
member, wherein said first member is mounted for rota 
tion about said shaft, said second member being nor 
mally connected to said first member by said at least one 
locking element so that said second element normally 
co-rotates with the shaft on rotation thereof, the rota 
tion of said second element causing said at least one 
locking element to come into engagement with said at 
least one locking member mounted on said shaft 
whereby preventing further rotation of said shaft. 

11. A retractor reel assembly according to claim 1, 
wherein said sensing means comprises an element hav 
ing abore therethrough; a light source and a light sen 
sor, wherein said bore is aligned with said light source 
and said light sensor so that, under ordinary conditions, 
light that shines from said light source passes through 
said bore to said light sensor, said element being adapted 
to topple when subjected to an acceleration or decelera 
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tion in excess of a predetermined limit whereby said 
bore is no longer aligned with said light source and said 
light sensor. 

12. A vehicle belt retractor reel assembly for a vehi 
cle safety belt in a vehicle comprising: 

a housing and a reel disposed in said housing; rotat 
able means disposed in said housing for windingly 
receiving the belt; locking means disposed in said 
housing for locking said rotatable means; control 
means disposed in said housing for controlling said 
locking means; retaining means disposed in said 
housing and being normally active for retaining 
said control means so that if the belt is withdrawn 
from said rotatable means said locking means will 
lock; sensor means for sensing the acceleration or 
deceleration of the vehicle and said sensor means 
being operatively connected to said reel assembly 
and releasing means connected of releasing said 
retaining means in response to withdrawal of the 
belt if said sensor means senses the acceleration or 
deceleration of the vehicle is within predetermined 
limits. 
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